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ABSTRACT 
 
 
Graphene nanoplatelets (GNP) reinforced, glycidyl methacrylate (GMA) 
compatibilized blends of PLA/PBAT nanocomposites were prepared by melt 
extrusion followed by injection molding. GMA act as compatibilizer with contents of 
3, 5 and 8 parts per hundred (phr) were added to the base formulation PLA/PBAT 
(75/25 weight percent). GNP reinforced nanocomposites 2, 4 and 6 phr were 
prepared and characterized by using universal testing machine, impact tester, field 
emission scanning electron microscope (FESEM), x-ray diffraction (XRD), Fourier 
transform infrared spectroscopy (FTIR), thermogravimetric analysis (TGA), 
differential scanning calorimeter (DSC), limiting oxygen index (LOI) and UL-94V. 
Compatibilization of the blends with 8 phr GMA results in a blend with highest 
notched Izod impact strength. The impact strength was enhanced more than 10 times 
compared to the uncompatibilized blend. Tensile and flexural strengths of test 
specimens were evaluated and the results revealed that with the presence of GNP 
nanoplatelets, moderate improvement in stiffness and strength of the nanocomposites 
were observed. The morphological studies from FESEM micrograph showed the 
GNP nanoplatelets were embedded and reasonably evenly distributed in the polymer 
matrix. The thermal stability based on TGA results and the flame retardancy of the 
GNP reinforced nanocomposites were generally improved with increasing nanofillers 
content with the optimum at 6 phr. The FTIR analysis did not show chemical 
interaction between GNP nanoplatelets and polymer matrix although the mechanical 
and thermal properties of the GNP reinforced nanocomposites were moderately 
improved.  
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ABSTRAK 
 
 
Nanoplatlet graphene (GNP) diperkukuhkan, adunan PLA/PBAT komposit 
nano diserasikan dengan glisidil metakrilat (GMA) telah disediakan melalui proses 
penyemperitan leburan diikuti dengan pengacuanan suntikan. GMA yang bertindak 
sebagai penyerasi dengan kandungan 3, 5 dan 8 phr telah ditambah ke dalam 
formulasi PLA/PBAT (75/25 peratus berat). GNP diperkukuhkan komposit nano 2, 4 
dan 6 phr telah disediakan dan dicirikan dengan menggunakan mesin pengujian 
universal, pengujian impak, mikroskopi bidang pelepasan imbasan elektron 
(FESEM), pembelauan sinar-x (XRD), Fourier spektroskopi infra merah (FTIR), 
analisis termogravimetri (TGA), kalorimetri imbasan pembezaan (DSC), indeks had 
oksigen (LOI) dan UL-94V. Adunan yang berserasian dengan 8 phr GMA 
menghasilkan nilai kekuatan hemtaman yang tertinggi. Kekuatan hemtaman telah 
dipertingkatkan lebih daripada 10 kali ganda berbanding dengan adunan yang tidak 
berserasian. Kekuatan tegangan dan lenturan telah diuji dan keputusan menunjukkan 
bahawa dengan kehadiran GNP platlet nano, peningkatan yang sederhana dalam 
lenturan dan tegangan pada komposit nano diperhatikan. Kajian morfologi daripada 
mikrograf FESEM menunjukkan GNP nanoplatlet tertanam dan tertabur sama rata 
secara munasabah dalam matriks polimer. Kestabilan terma dan rencat nyalaan 
komposit nano GNP diperkukuhkan umumnya dipertingkatkan dengan penambahan 
pengisi nano optimum pada 6 phr. Analisa FTIR tidak menunjukkan interaksi kimia 
antara GNP platlet nano dengan matriks polimer walaupun sifat-sifat mekanikal dan 
terma GNP diperkukuhkan komposit nano telah dipertingkatkan secara sederhana. 
 
 
 
 
